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(57) Abstract 

A data transfer coniroller and electronic 
device for high-speed daia transfer with a small 
processing overhead and with a smaU-seale 
hardware. An IEEE 1 394 data transfer controller has 
a packet shaping circuit (160) and a packet 
separating circuit (180). The packet shaping circuit 
(160) shapes a packet transferred from a node so 
that the shaped packe; can be used by the upper 
I.iyer. The packet separating circuit (ISO) writes the 
header of the shaped packet in the header area uf a 
RAM and writes the data in the data area. The 
packet shaping circuit (160) adds a data pointer 
delivered from the packet separating circuit to the 
header of the packet during the packet shaping, anc 
the packet separating circuit separates the packet by 
using T.AG. Broadcast information, error status 
mformation. and infunnation representing whether 
or not the packet is received during a self-ID period 
are added ;o the trailer of the packet when the 
packet is shaped. Information such as ACfC added 
to the rear part of the packet in time series during 
li-.e packet shaping is wriuen in the t'ront pan of the 
header. 
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t^'^coi-^-Y^ :z.T{zx^-)%i%^x\^. ^tz. b^>^-9^>3>mii. CPU± 

'(Xiz. -'?inmr6i^.(D±\^M!^lz-^i\Xm6 ^fVii^-Zi^MT ho 

dSd^'UT, PH Yi' — — X 1 0(3:. rt/jfaiS/^JOrn h zi;i*^I,qf 



wo 00/25215 
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FIFO (ATF) 30. FIFO (ITF) 32. FIFO (RF) 34 Ji. 

^mm'xkmm. T'{ v^n-^xmmffi. sfs/iicoF i fot-^d. fi?'j;t(s 

b V ^ ^ ^'li^ii: ;< ^ i; / X- K -i^ X (c J; tf^jLtJi ^ ti -5 o ^5IMif^rL^l: (i . 

- tLe.(73F I F O 3 0, 3 2. 3 4(Dp^mi^n■/ruZ'pm^c mx.lil^(DF I F 
OcDSgifi. /i/^S L < ii 3 FT-S) D . L < « 2 ©W Fi: ^ S,, 

DMA 0 4 0. 4 2. 4 4 fi. ^?t^. ATF. ITF. R F/H^OD M A n > h 
D-^T^^o Ctl6<^DMAC4 0. 4 2. 4 4 ^jll I ^ ^ C h T-. C P U 6 6 
^3:r^A^n-o C t-ts < . rams O t<) >^=it2 O i:CDi;5]T:C0 5=-'— :?^fei^^'nj 
fifcCi^kSo 'j:^". X ^ 4 6 Is:. D MAC 4 0. 4 2. 4 4 t'^i'liilffllT -5 U 

T^— h < > 1? — 7 X — 7. 5 0 (i. T-T-'J ^y— = >iV'/C7)9=-'/W 7 (f^six.!i'7-i; 

i^'iifj-.as-eii. ZCD^^'- h -f > ^ — 7 x-7 5 0 ^lilOT. f^-'') X. 8 f F CO ^ — 
^ 'I^ZiiisZ)^ TTJifgJc ^ o T l ^ -o o 

FIFO (PF) 5 2{5;. Ty'^J ^-iy 3 yifiCD^-'^^^ X t(D\l'>]X(D9'--^<^i 
}A(Dtz^(DF I F 01:^10 . DMAC5 4(3:. P F /il CD D M A =7 > F p - ^ T ^ 
i>o ly-ly X 9 5 6 a. h'f>>' — 7x — 7.5 Oi^^DMACS 4 ^fij'jffilT 5 b 

C PU-r >^'-7 x-7 6 OJi. -7--^!|£i^r!;il'iFll^^|[S$zi > h n-;H-5 C P 
U 6 6 .i:f7)'i' >^-7x-7^f-To.(£]?ST-^4oCPU Y >>'-7x-7 6 0(i. 
T' K u;^^-3-^-6 2 . X-'— ■^'TOiblniiHSe 3. a? ^3 JX.^S' n > h n--^ 6 4 * a 
tSo 9U-J ^ fJii [n]|?fi 6 8 ;i . >fc ^^i.^^ fiS r, j ^7 u -y 9 
T 55 0 . P H Y T- -y 6 5j nx < o S C L K ^7 :17 — o -y 1: lb -5 H 



wo 00/252 1 5 PCT/j P99/059O2 

15 ~ 

C L KA^AZ/^nSo 

v\"-y 7 7-7^^ — 7 0(i. RAMS 0 tO)^ > — 7 ::L — X^Wi^T ^M^i 
T-S>-2>o 7 r TT-. — 7 Oi±. ^n" y 7 T — t- CT^f&JSfpCD t b v X 

^^7 2. RAM8 o^cDJ^7.mmimi-^ri>m{^ui\s^7 4. ^m(DMm{s^^'AL 

RAMS 0(3:. 5>^'A7'i7-t;^TTjftg^^yN'^ .y h 2[!tg^PSi: LTmgt- 
r^oD. ^©felfi^(if^"Jx{i'S R AM. DR AM^ei:-^^ J: Dllja^ti-So ^LT. 
4i^i?t2ff^?ST-(±. R17 (-,Tx"r J: -5 Jc. CCOR AM S 0 7!)^^ -y ^'^jJM 

^ R A M 8 0 (i . >tv'ij|;;ifiif^ fL^O 5^' — 9 iB.xkWm-^z ^ '.z i^m ^-itiZt iJ^'f iz 
^^X90 ('Jci^lty<X9 2. 94) (i. TV) ^-'> syizmrt^tl^^CDX- 
(wUJi/NX 1 0 2 . 1 0 4. 1 0 5. 1 0 5. 1 0 7 . 1 0 8. 1 0 9 ) ii. 
1^i?H/ScD^-/W X (ff'J^fi'PH Yif-'y7') iZ'c^mf}izmrt^tih^(D-C-^?> iUI 

Miz\-^n.(i')iz\>:^$,t^n^i,(DX'^?> (tU4<D/^x) o 

/N-'y 7r-^T^->^> 7 0co,g|f?[iI]!K-}7 4(i. DMA C 4 0. DMA C 4 2. D 
MAC4 4. CPU-^ >^-7:i:-7. 6 0. DMAC 5 4 t-(^(D/\XT9-tX'}^ 

isi(Dmi^^'ii')o ^LT. z(j:>%%m:^^izm^^^x . /n7 i o 5. 107. 

1 0 9. 9 8 . 9 4(Z)tATti7:)»i:. R A M 8 0 C0/n7 1 1 0 iiCDPSi^T^-'- ^'co,^! 

gST^pfr^si^ns vrnx. ^h2. ^^5 3 0M-7col^T.t^^^i:?^5 4coM-7;^©^«^!::T^— 



wo 00/25215 PCT/JP99/05902 

16 ~ 

i)RAM8 0 ai^^iz^^i^fi^^^X 9 0 . 9 6. 1 0 0 c 

n6.6D/^;^$R AM8 0®/n;^ l l O {Zt^^T-5fca*<?D,lIf?[ElSS7 4 t^mftz 
.4?. {c o 

(D9'-9'Bmmm'i£-^lt. U >^i3T9 0 2(i. P H ¥-0^-7 x-;^ 9 0 
0, /^;^ 9 2 2 ^/TLTPH Y7--y 7-i:||^^E^n-2)o Sfe. U>^3r 9 0 2 (i. 
FIFO 9 0 4. 9 0 6. 9 0 8. C P U -f > ^-7 — ;^ 9 1 0 . m";;^ 9 2 0 
^:/^LTCPU9 1 2iC-f5^^ni)o ^LT. C P U 9 1 2 /f;^ 9 2 4 ^:rh 
LT. CPU(-n-*;i''5:^^ 'jT-S^RAM9 1 4 (Z-fgfe^^n-So 
^cCj^-. FIFO904. 906. 908 {i. !:?l6tDFIFO30. 32. 34 

9 ^/noT,-;5^i!Jj-r?)o ph Y^^-^rg 3 0 ^ffLxmoDy - I't-^m'bnx^rz 

m^'^^-J hfi. ^^'^ 9 2 2 . 7^-:57M.l;-iJfJfFir5;2 9 3 2. m'x 9 2 Oe/TLT 
CPU9 1 2 7!)S'3:{j-l|!^-5)o ^LT. CPU9 1 2 !i. :2(tUi(o -Sf.i^^^ 
/N;^924S/rL-CRAM9 14 (Z-Jf ^iAtfo -rUT. CPU9 12(i. •3:f.f 
T -J h^Tr')T — -> 3 >/p?7b^fia/llT#2)cfc O C/jnX L. /'iX9 2 e^fi^LTT- 

r i; — V 3 > i-//t73 ^' < 7. 9 3 4 tei^ki^ -a o 

T-r'j -t^— 3 yj^icD'r/-^^ ;^ 9 3 4 Tb^ecDT^— 37 ^ifcii^f-a^^^cii. 

C P U 9 1 2 (i. C:C05=-^ ^R AM 9 1 4 iZ'S^siAt^o ^ LT. RAM 9 1 4 

iT^T-'-^JZ'N -y >^'^f^|/j(|-rs Z iiT- I E E E 1 3 9 4 ^zmmLti^^'r -y h 

t-5)o ^ LXliLfj^^ntzr^^ hii. 7-'-9iRi^'mm'>^ 9 3 2 . PHY7^-y7' 

CT^oTi,. C P U 9 1 20^^aiS®;t-M-— y K^c LT. i/7^A± 



wo 00/2 52 1 5 PCT/J P99/0S902 

17 ~ 
i^mm^MiQ 3 2 tRAM 9 1 4 }l(DmT'(Dr'-^ ^i^^^ RAM 9 1 4 tTr 

L/b^L^d:/!^?). C©^jiT-(i. CPU^n;^ 9 2 8 A\ T^-'-^'JSisrWq^iS 9 3 
2. RAM 9 1 4!}MX(D7=-9mi&. RAM 9 14, CPU 9 1 2Pa^TiDT^-^ 
'^l}^. RAM9 14, Ty>)^ — '>B>J^9'/^^ X 9 3 4n^X'CDy'—9^mizm 

i>^. CPUm-;:^ 9 2 8 hLTPC I ^^-;^CDck ^ ^{^HI L^lttlJ^ 

< = 

Ztiiz^-iLX. ^^-M-tmBiBX am 1 1 iz fi^t r> iz . v'—'^iRmWMi'rv'i I 2 
0, T7'U — > 3 >/S5^'/w ;^ 1 2 4 raco/NX 9 0 CPUm";^9 6^. ^' 

- ^ iwnm'i&id 1 2 0.RAM8 ofjucD/N-;^ 1 1 0 tti'^m^iz'/m^tixi^^o 

i^t-oX. CPU/N-;? 9 6 ^5=-9iE.m(0',mmG^ri^izm\\X^^l.^<.Zti:^, ^tz. 
M-;^ 9 0 LT. ^ - ^ 'Bl^^YmVi'^ I 2 0 . TT') ^--y s >j^!^/\'( x 

1 2 4 Xy^-9 'Em e: fr ^ Z i: T" # ^ J; ^ C § . •^'ij ;t (i\ ^■-■>' '|£ij^";!;i!f^il 
■r?S 1 2 0 7b>Tl[^jiASn-oVi.-T-felf^7:)^T'J >^c3o-2)^^/it^(zi3:, 9 0 eitiliJ 
LTnu-KT-'— 57 ^ 5) J: o 2> » C(Dift,^;U^. C P U 6 6 tDSiLi'l-'fi/..?irfi^ 

MT ^ . V 7. 5^ A ±i^(D-i^mm'ji!l!S. ii C > ^tCPUS6i:L 
TS:fill!^ci;C9€:f?:niTti)i;rt(z. CP U^'^';^ 9 6 c: LT^^J^J^/n-;^ Sfiii/Mr ^> 

3. §{i>'N*'>- r 7 Ti- — ^ 'y S 

3 . 1 ^-^^mmmwi 

•y (/i;ll(z^d;^i'i■||^^=3•^g$,^[) ^■isift^tii)^-y >''fn^t {iuW^z[t'<WiW'M^%ViiS.) > 

ff'J^.-isfJJS CO\t€S^X'^. C P U 9 1 2 Ji. -^••1 LTi/Srl^T- F I F O 9 0 8 /D^ 



wo 00/252 1 5 PCT/JP99/05902 

18 " 
^^fi^^•'5r -y h^§lj■gxe.^=^ittl^iVJ: C,M:l^o SE^T, ^•fi/-5'5r .y h^^v^'t 

T^-^C^>M-ri)M^$55jlL h-fi) F I FO 9 0 8 *^P)a^^ffl 
ft^N'^ir-y h^CPUg 1 2 3isp-;^?;b^^';-e^-2)RAM9 1 4(Z— MSgii,^, 
^©RAM9 1 4;!)^^ CPU 9 1 2t^^{%i^^ v h §:,i/(i^tB LT^ -y ^'ilT^'— ^ 
fC^^Sf?-r-S'i:>:g75^^i>o t^floT. C PU 9 l 20MfiM2b-'#^^(3ffl< :i 

::tL(z?>IL-t, [II6<73>{5:MBrj-t:!i. R A M 8 0 (733Ct.S$n^5E*^'-^ -y 

-^7^)^7-— ^^ftutcrftfrt^n-So ye-^T. CPUS 6 (D>m'iiV'^i-hm^ ^zvt^x 

#'/;i-(zf^ < D . V ;^ ^ A±f^;c7)yi-'lEi^iiI/i2e inJ 1:T ^ i)o S t. C P U 6 6 i: 
L T '^f;lfi ^; © § I^^K/U T- ^ 5> h J t- C P U 6 6 mit ^ n -5 / ^ X ^, fi£Jg 7k CD T 

ItT- 5 ^ o fi\ L^l 1 1 (D pji;-^ ^7 .EiX f7 o i4i rtC C P U 6 6 (i. 
CPU^-X 9 6 ^/^L■r^•y ^^--nii^CCD^^T'^-trX L Vc^^.T, L t OiC-^ 

iA^/t:l:.T^t{7T■^■-^l:;ii6$»-c•#^=fc9^z7k'5)o St. 7'r'j'>-->3 

UU^il 1 4 iz.T-t-J: o .'KMJFin^cii. U > -7 12 7- 2 0 -y S:^Jr^[Li] 

S5 1 6 0 S^.^;^. D MA C 4 4 % h'^"-^ r 'JtW^ 1 



wo 00/252 1 5 PCT/J P99/05902 

19 ~ 

m 1 3 iz r =t -5 -y ^''priMJ- ? ^ -^^ ;r: > 9 -r 9--— ^ a . 

7'-9 7fikil.lZ^'iiH^n^c ZCDiii-^^ ^y9'-P9-'— y^^Msi^tsT \<ly7.W AD 

tihi-b\ ^(D^-y V^zmt.-rii7'—'9(D'r — '9WMlX0:>W^HT Y y^i-B'-f^lZ%\\ 
^Zh-b^X^ ^ XoiZtj::^. ^tz. 'r'-^rn^ >9CDM}j\]lt. ^ ^ -y h miBm'/A 
1 6 0 C ct 0 nnn. D M A C 4 4 (/n^ y h ^m\^& 18 0) iiZtHZl'M^r 
^.j^-viL^Tb^/dtu, f^cT. DMAC 4 4 7i)5RAM8 0 ■^(T:^^'— 9^i s iK^'igiV.lZ k'/. 
fZX # ^ J; ^ «3 ^.c > D M A C 4 4 c73l=>ISiKuJi-p,'^Lf'|i ^ ft T # ^i) J: o 5 o 

VCDiui)]) . ^'y9\ v'—^s 1^ U-f ^ — ^EJJiJr ?>t*^OT AG^:il/i<L. C 
t7)TAG$:'j2:f*^x'tr-y h (zr^-iiloitTU^c cfc D !4f;i^r)<jC{i, [3 14C^DC^T. 
•;>^i37'2 0^\ ■iifSv'J^ir -y hcDX h y 9' (Ty{ik\}l) . ^y9\ "r — ^. 
Mx^7-?:RDc:LTFIF034 (Cif^i^t" 5 , Hi 5 (C.T^r 2 t' -y h ^0 
T A G i, mmz F I F 0 3 4 (r/iiy^r 5.0 ^ L T. ^'K'i^m^fgT'fi. -j^:/!/^^ 'y 

CK. i2i 1 4 \zy.i\ N-.. D MA C 4 4 <7)/<y -y ^i-aft(7T]!^< i 8 0 7ip\ iSifl/^^ y 
> JtiiF I FO 3 4y-D^6ai7J^n§D TAG ( = TAG) ^KiyjU, ZCPyi^m 



1 

•! 

wo 00/25215 PCT/JP99/059b2 

20 ~~ 

^g^^3^o^^T'Sfiv^^ -y h ^^-y -^'tv"-^ IZ'^BL. R AM 8 0 Ci^^ii^ 

.,.LT^ ^-y ^'{iBSKi) t c o d e ( h 5- >+f ^ ■> 3 > 3 - K ) ^^ij/ni- S 
^■^•X.'bti-So l'^o^ t c o d e ^T^n- K LT. ^ -y ^J^'CDIt Y X^rP'^. ^CO 
X®^>7t:{t'SfI^^^ ^ *-^-y ^m^(cf^^|l*lL. $:7=■'-'$7M^ji(;fi^^l*]-r 
^o 

LTb^L^cA^^. ZCDT-^ihUlt. t c o d e^9-'-D— b'T^^'^ti^S^Jit^^'O . 
(■jlli^rfTb^xMilft LT L ^ ^ o 

CtKC^-tLT. T AGS-f'JiOrtl^'. DMAC4 4Ji, T A G y^iitT'S 
{::>yN^-y h ^-N-y :?'^^'-^(-^>2;fiT#i)o OtoT. ^^(5 J^iJ^iJ -ft f 

^' . ';?Jn!i/f^ iil 1 6 (Z .T^ 1" J: o C . R A M 8 0 <7) ^'^fii;! . -S: fi 
;n. a^fg/llCOMa(::'y>l.^!lEt-^ C ^Tb^^aS Ll^o ^/zs 7=-'— ?fiiiii$: . 'SM/IJ. 

lijfi^nfc C P U 6 6tD7-^?nM$;lS(tSC iiTiJV^^ Ll^o 

2£ic. RAM 8 0O(fL!t.apnM7:)'ffiS((7)l5rti:;Eiz^.>2ia$ n^,-^i^izi3:. r^?HM<?:)^t 

PiiJi0i>d5^^7D7' K U^^^BTrK-r P 1 ~P 6 ^nj-^(z;t;i|fipt-§o COctoC 

A M 8 0 CD f X(i, ;S«?.&-Af^ ^ X ^ 'y ^ !C nj^tifiilitflT # o C 

'J/jfii .•T) T- o § o i-i 5) 0 



wo 00/252 1 5 PCT/JP99/05902 

21 ~ 

Un*>. I E E E 1 3 9 4{75;l|iimM«rii^T-{3:. 'lEiv^T^cT) y - K ^Ji^f fe<»(z 
.. /-^^ 'y h \zn\,X 1 6 t'-y hc:Dr';^^'r ^- — 'y^ >ID (DestID) 
-y-So X LT. 1 7 B(c,T^-r=fco (c. 'J >^D7' ( 'J >^)^) ffe/- K$n 
CD/N-'>--y h(ZOOTfi±/{5i73 7 7' — /.•■^xT' ( h ^ > "tT v 3 >^ ) {ZfZ;X.^*:0 
cfc^tzr^o CCOctofCf-SCtT-. 16t--yS(DDestID^7='u — 
'"d: >:'i7) Mi^Jv U r —h.^ ^Tt^'ioc^^ Wi Jl: T- -5. o 

L;b'L'tcA5'i. /■J'T -v h (^r'TSn-S Dest ID ^^J^ 0x3 F "c- -o ^Xi fr . 
^(D'^^r y ii-^rTi^y — K(C7'p — h ^ tit ^jCDfz^So iit^X. U 

sb. 7 r— A't^xT^ii. ^co/'^'^r -y hc75D e s t I D K LTv 7' 

o- r^i-x ^^nfc^iC07:}^-<7/-:)>$:•|;:lJfrrL^c{t;^^i^^e'^^ < ^■2>o 
^ZX. ^■WMim-X: '.i. r^^Il 7 C 'f^-rX ^C. DestID7i^Ox3FT- 

'T^tX^niZ. D e s t I D7:)^0 X 3 FT-7^ci->4)^r(z{5:, BC^O(zr?)o Z.(nX 

-A xT-iS. 1 6t'-y hc7)Des t ID^^'n — KL.''j;<Tt>> ^(O)^^^ -j h 
^j^yn-K^t-X h^n/i-&<7)7b>£f7b>$:fiJl£)rT: ec) ctoiz^iio ri£oT. 7^ — 
Ar? xTiiD es t ID^^'zi — h'L^<Tct<'1<:LK 7 — A x rcoMflllrt 
ffiS:T5i>.2T;-# i>o Z^^giS. A±f*;o::^:-1i£ii-ii£/^ ^ p'O ±r- 1 -S j: "5 'di 5) o 

.^7i. '^Wy^)Y->T^.X\-X. El 1 8 A^Z/T^•rcl; 9 ^n'^ -y h (T^fi^'^.Ji'v y c 
:n^-7Di^o7i7y2^7i^€:/fvTH CE (J£^{Z - ^ — x -7 - >' 
•y hSfif^t7)P5ii;, M->r y hOf^Jx.i3 h L- ^ - (.iSlSJcJi.'&jaig^C) (Zf^t/jlll- i> :> 

ZCDct o fZ-rtl(i\ 7 r — A x7"a. i c -y h(7:)H C Ei:0li5$,1i^-S fi it T-. 
■t- N ''Z -y hJi^v — 7D55^r5/-t/D»gd'*i^JirrT# o J: o Dfl^. 77' — A 



1I 

wo 00/252 1 5 PCT/JP99/05902 

22 

CE=i) . v^-'-^Tjf^ >^D 7^-^ 3 7b5|S^^nTU-S?|lM^73;tSj1y" K 

O -2) o 

CRCJL^-fj:t:^.^X.^Zti)X-&^c 
eT. 1^1 1 9 {-;r<t-ct -5 (z. -t:;u7 I D!C^ll.'l]iz^^L^Tii. ^ n x (z ^ ti § rls 

•y h CO En 1 ^ -7 K U 'y h (i. 7 - K I D ^ ^'CD^S >fc:tj*/ v^fi^J^I^ S i. ^ 7^i^( Tff 
T^'-r ) iC7d:oTib' 0. 2 ^ ^7 K U -y Kii. ??! 1 -7 K U ^y h (7)/^iEt: S":) -o 'J 
( :ii ^ -y ^ttlfi) (C;^SoTC^^) (dTL<ii. [34A#H(^) = 

■y h -^m2 0 Aiz^.TJ:.oizmr6i-^o GP*,. I^^Iiif CD/-;>r.y f.x-^-s)-tr;i/7 I 
D/^'tr -y N ic?-f LT> ±;'f ( h ^ >1f ^ v 3 >Ji^r 7" U ^- v a >/g) (Z -f > 

X . MirJ ^nrz^'^'T hii. C P U 9 1 2 O a — tiji- A ^ ') X^ ^ R A M 9 1 4 
iz^m^tih:, 



wo 00/2521 5 PCT/JP99/05902 

23 ~ 

y^xize 3 m<D y - h' t^m^c^ tii, m^itm^bre 3(iicD-b;u7 1 d/n'T -y 

'ir h(7)(ES(7i5ia;j(|-ro i:. 7r-A7x7'CDMFJfufn/)Si'M-r-So illcz. -t;u 

•>3>- ';-&•>•!- • ^-v-y rd^^eit L7^cfS(c(i. ^(D'^ii^wi^tz^jiy id ^s-y 
^ c -e . ^■M'&mtBx is 0 2 0 B .-f^ -r J: o . f^i* ^ nx < -s -ijio / < -^r .y 

he. '^•y ^' (/A-^SfzJi.mfiVlffi) i:. -illcD-t:;i/ 7 I D -y h 6 '-fe 5^'- 
^ <h: J: D 7 b - ATljsfK&l^ /n^ -y h C'f^B LT i ^ -5 =, o^O, -mco'zjv 
7 I D^^^ -y h $ 1 ofz/c y ^ — > 7' CCD/< 'y ^ — x > 7'5^ ^fc i> COJZ 1 

z £0 ct o (c r c i: T . Wf&BV3. b .iLlta Px^T- -s r a M ( I-:?) 
6 (?:) R A M 8 0 ) CD '^e § '^iit in ^ ti. 5) T'-L^ ^ ;yj 'Ak m iz iW ii'i rhztiz t 

y h (i I fiAKC 5, o T , ITf/f^fKCD.'N -^r -y K ^ R A iMt^^ j./^dV/IlT 

X ^ Ad: ^-cD^flU tun e f^^5 ig.MT # o o 

•y h7^^gA>*if^r;^7^-^;^ti';-^ST-$)* B R^, ^n-^ f.^?} k ^- {jiimiz 
fiPo. EI4 A~i::v]4 D(z.T;r J:9{z. VrM^ii^Jko T RY y 1 izit^ ^ib 

7 I D /-^ -y i- CDffed > 7 TT ^ y y h > P Ii Y n -i- y r n^'^j 5) , <- L T 



wo 00/25215 PCT/JP99/05902 

24 ~ 

^N-'T-y ^©l'l^;15:EJj'JTi)ttec7)m'3ii: LT I EEE 1 3 9 4(3^^ 
t^-C^^^rrtft:$nTO^-S t c o d e Sr/qcNT^). ^JULmj^^'^tta^^^^ V tK PH 

^<S^iftfi;fiiB(z J:.n!i. fe'f 2 0 B {C/T^fcf; ^ (zz-c-r 'y h c?:) h b Y 5 — (c. -t;b7 
I D mW iz S f,1 L 7i / ^ ^ y r 7b> ^ >7v -r B R NVJII ^n-5o ^.(Dfzm. -tr;L-7 
I Dz-C'lr-y h iiffecTDPH Y/'!'/ -y h ^ 7 A i T'-^'f ;bS'i^^i(zK5>''JT- ^ -5 J: 

?^(;^\ 'f^'A';tiif^!STa. ■x:>iy I D/-^^ -y hcDOl 2 7 7 K b 'y hCDZN" 'J ^ -f 
n'JP;^tLs cc75z\' U ^ ^ 7^)snijp;ft^n7t-t;L-7 I Dz^•'>• -y h (-e;U7 I Dv\'>- -y SCD 

^ ^ $ i'j'JI^^t L '^s i ^a^j-f^iz it'-<T •!^-^>l2/i? i:: r -S c > 7:)S-f t . -t ;u 7 I D ^ -y h 
r.a iz nURA M © fii i (J n iii: ^^Miz B 1^ T § -S o 

7— K(Z>t LT A C K erigt-c ^C0-7j-c. 5=X ^ -i" — i> 3 > 7 — U > 7 
^T'is. 5z:{SLf-/N'^ -y h LT. 7-7 7 - K iZiS L A C K ^f-t/JII-T-So 
CtLlZcfc V — 77— K(ZigLX; A C K 7 7-— A ^ :^^C<h"<7)±;'S(Zf5^ -S 
-iiTi^Tt^o J: D Af^tfJCii. m 1 4 'y h ^/f^Hgg 1 6 0 A\ il 2 1 A 

J:oiZ F- U-f ^ — C A C K ?:minl-?)o C(Z)A C K{3:4 f^y hCDZ2— KT- 
^0. K!ZJ: 7^77 'j -v VI7>7'';— 7^ ^ 7 U -y v > ^' f > 

^■■^ 7-^7 1; -y i/h'v-. 7^77 U y:7^^- ;tcii'cr5#:l-: 5.^5 CilTlJ^T-^ So 
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M^rfrfc^lttLJi'^^^dJUo fin-*b. T— Afi? icns. ^^-y ^J^' coital fn'J(C 

4 t'-;/ hco t c o d e ^7=-'=!— K L> -y ^'(Dl^'f X$:i;^-^i.o ^ LT> ^ 
_ cD-v-y 57-c7)-rf^X(zSosACK ( ^ Ui- ;:)JfS$|^]^n-5r K L. 
A C Ke:«i;<r^;iJt"= e^-7>T. 7 r — A -i? xT';^^ A C K ^/[tJ;gr-5 t^COi^-fSiiifj 

i/ij T / V h <7) o Ol'l f-r /Jll ^ tL t A C K h"CD/Tr ti'i f ^ . R A M (z U T . 
'y h CD-s -y VCD'Jt'jfm (f5^iJx«';ty/i<7>tn 1 ^"7 K b -y S ) iZ ^iitf X^lZ 

LT^>cfcl^.-, CCD io(z-r.nJ^. 77^— A'>x7'(±. t c o d e ^^'3— Kfi) 
- <!: < . ACKU fOrfl m ^ mH^-X #-S=fcofZ7^^o ACK:?^)^-\-y^- 

c73^5/if!!iJ(zfiS*rt^.nT^J -y ^''c7D-y--r t c o d e T:,ril'^-2).i:>iIi^sQ: 

'^^\ ---y^^'R ('\-y >7-c7D-y-'r X) ^|.'ilJE(ZL, A C K ^ h'^DiTr b-^Dti'l fti^ 
r^'^riM (Z t iACf J: ^ iz L T -E; ^ I, > o C CD J; -5 (z -y Vik * l.'rl :ar !z f ti<S\ 

■y :5''FnM'J'CDfI-.?5<7:i[i!/I^E:fi'x -y ^ 7 K U -y h (z A C K t^c ii'CD/Tr-'J-Of.l 

S f^Tl^ L i: L T i> . 7 r - A r> X T' !i . ± ja/ fr -'•J- {,1 (z ffil' !g iz T ^ -t X T- 
J;oiZ7^5»-6T:^^)o ccoiS^iz. '\ -y :$'''pf!fe^'ficott.®(7?[;^iJii|i^ 

•y ^'■co^tl'jl^ 7 K b 'y h JiCttSS^^' 7 K U 'y h {z. ±uWr^C7)■f^5^S^rdll<i■r C 

il/i^ilfZ^S Ll>o CCOcfc o iZrtl(i\ EI:£:S'N.y ^7-®7tyjl3^(ig|5/7 7 K b -y 

h w (z ± icf/f 4 ® 13 m ^i:6mT^m^iztt-<x. ^-j v^cd^—^ (^mk\'i ^ 

^tz. ^EMf^cDi^WitLXit. ACK ( v-;^ y — Kiz;iL7:iZ7 y >; -y i/' 
^ > MS^S) -WyMzij. s p d i7-'—-9^mom!S.^^if^T ^rzffico:^ f — 
— KtSIS) , BC (''^;^';ZfS,^^n^^TOy - KiZ?7LTilfl^.nfz''';^ -y r 
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3 . 2 li^cg 

1212 2 •j>i' 3 7^2 0. FIF03 4. D M A C 4 4 ®sifini^c|?5fjgC0-ffiJ 

<; > ^> 12 T 2 0 ii. /^- X 'is^MDHSft 13 0. - ^fi^^'ji^i^sr^ 132. j^^-^ 

<r^ \ 4 2. i/ — ^Ty^ 167. /^•y7rl68. -trU^^^l? 0 ^a^. ^^-7 y 
h .if rrfUiii'a 1 4 2 (i. TAG l[:OjcEIi¥i 162. -y f. ^ ^ ^ -'\:-.miViu 1 6 
4. i^— -y^luliiQ 16 6 2:^tfo 

AN-xK-si^^qKi 1 3 0 tt. P H Y-r > -5^-7 X 1 0 $:f>LT P H Y 
5^ -y rJz^iJ.^^n?) 8 ti -y h .iiS^CD^^— ^J' ^-x";:^ D . 2 t" -y ^iffiicDn > h p— 
C T L * i^P.r ^ lillK^ ^ 5 = 

tS^^iJ • ■lfi?'l'^=/(SlIi|l^ 1 3 2tt. 7=^-^^^7.DC0r-'-^ $ 3 2 t'-y h(D^--^iZ 
-^■|j^t-^)[jIlK^-e*>5o f7"lx.(3;\ 'Ei^ili;X£7bM 0 0Mb p s coiklj-f^izit 8 li -y h (D 
9-'— 9i]i3 2 t' y h- CD^'— tz. 2 0 0 Mbps cD^;^^l-^cii 4 t' -y K tD^'— 
3 2 t" -y h(D9-'—9iZ. 1 0 0Mbps (Z)4ifVilii 2 f -y h (D^F' — yt)'' 3 2 f y 

/N^-y h .i^ffiflOlKI i 4 2ii. M->r.y h(Z),im-^fio[iI]t'^T<K)So TAGit/jJcS 
rdl62Ji. 'x-y^-. 7^—^. h ^'r^->tch-$:ixJ;|J1-§7:z^^^cDTAG§:i^i^J£1- 
S [nlK^Tfe 0 . ^ -y h U -f ^ — liZ^gSSS 1 6 4 Ji. -y ^'y^ u^' h b ^ ^ — ( 7 
'y:$7-) :g:^)jJit-o[!i]!^ftT-^^o st. x ^ - -y 7 EKi 1 6 6 li. /^^-yh 
!CaStlo^^ ijT^-f rVV'cox^— 'y ^h^v-ffi^T-x ^y 7 L T x 5- — ^ fifeiJJ-r -5 

^-^>^ 1 6 7ii^MiD?HiJ0{i-5f $:i£u£t-i.-£,^?:)T-dooo ^^yyr 16 8. 
-t U ^ ^' 1 7 0 !;!:. ifiyii • 3t?ijg:^m[nli?^1 1 3 2 7b> 6 D I .. /s'a -y ,t|;rrr[n]gS 1 
4 2 ;!)^'=0^'y ^'SC'- [- U Y 7—. DMAC 4 4 ij^ ^ (D - 9 rt^ ■{ >>'Ol^Ttl 
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FIF0 3 4(S. 'J >U7' 2 0 7i^e®tti;^)^-^T-55-5 R DcDfiAffli:, RAM 
8 0-s£DS^jA<r^^— :J'Tfei.WD AT A<7:fi^;fni:€:,iI.?^-ri)7;i<»(7)/^-y 7 r i: 

0SS3 5<3:. F I F07>2^-{zA^i>i:. E M P T Y ^ r ^ 5^ 7-(z Ls FIFO*^' 
y)V<.Ztii^t. FULLiTi7y'H riztio 
DMAC4 4 (artiA^T-©) ^^>g{S[nil^ 1 8 0. 7- ^ -t 

/N'>r y b'j}'mm'<^^ 1 s 0 (±. -y hmBfui'i;', i e o (z j: i:).f?fif^s^n7^j/N-y y 

hei'>!if^LT. ^-y^^'Scc/ h b-f ^ — $R AM8 OcO'N-y ^'pHtiijciZ. 7=-'— ^$5=-' 
-^MMiZ-.lftiitfTtKftcDSrrfT-^o (111 2#!!«) o ^N'^'y N i.>!S£[nllt'?^ 1 8 0 
TAG -mMmi^ 182. > Hrrluirrt 184, yb-ly:^ ^14£{iillt?i 1 8 8 

TAG lijy'jlLDrrf 1 8 2 TAG '.LhtmSi^ 1 6 2 C J: D .^GDJt^ tifc T A G ( D 

TAG) €:iyjy;'jr5)(ni!tV^-e.^Sc 

^•-f > ^^iS.rrdiirrf 1 S 4 ii. T AOWMW I S 2 CDlV.Jj^-^'.f. R AM 8 0 

K b;^^ei}£iii]!i-(5 1 8 s ii. ^ > mmmb i s 4 cDih-ji^-^<.7. ram 8 

0-\(7)-SgiA^7' KU^ WAD R?:^g^r'i)(!ll?;'i-^^i)o 

itz&)(Dmm-i:^ho T-y^^y^i^^'MilWl 9 Oii, F I F04ArL^-{ijrf[!lIifS3 
5 ^^eoFU L LA>v'-^?7^ -T 7lz^^ i:, F F U L L ^T'^^ ^ 7"izr-2)o ^'-^ 
•y ^^B0g£< 1 6 Op*g<:o->-'>->+f 1 6 7(3:. F F U L hf)'^T^^'{ rX'tai^z 
t'kM^iZ. RD (Rx Data) cd;^ ^ o-yim^-c^^RTi S^T-^t^-t 7' 
(z T -o o 
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T'^^^xm^^.^^im^ 1 9 2 (i. RAM 8 0^(DT^±X^m^^'s^ri>rz& 

m^i2,?^T{7 J '} -^i^A > hT-^5WACK-^F I F 0*^!B'|ajrrr(H]{fS 3 SA-e,© 
.,EMPT Y^'Sft. iff #i^^-2lA)$cfe WR E Q 7 7-=? T^-i/'^ 7 0 

3. 3 'S-fi|j!iJ(Z)^l;nT 

sf, u > ^7 3 2 0 coiIl!Jf1:cot^T<^^^IIi]-r^o 

6 4 7t)5-s-y ^'SrlE/jJc ('S^ifi) TSo d -y -y 7 r 1 6 8 LT-t U 

^^17 OizX/j^n. ^^"T-y ^;?^rrnil!tf^ 1 4 2 /iJ^ecDfgy S E LJz;s^g-t b 
^ 1 7 0;i^::<7)'\-> ^'^ia^RTSo cncj^o. EI2 3coa l (C7f^r=£:a Jc. 
RDi:LT-~y ^' (H0~H4) A^F I F O 3 4 Cil^fj^tl-g):: hi3?d:oo 

^iD\ l;^124A{Z. X >; T^^b^vX LT-'Ki^etlS^hfrtJjyi/^^-y 7 ^ — v-y 
b ( I E E E 1 3 9 4 mt^) ^ >r^r. ~ /j\ 2 4 B R A M 8 0 CO'x -y VW. 

Mc^^^lfta:tl^J^^^^Ijyl•5:^5/^^ -y bo:)-^':/ vmoycoy yt-—^'y h^^-^-r (mmiz 

iis ID2 4 A!Z/T:r 'y ^CD^'^'T y h 7 r — A 7"^ i:'(7)±/g7:)5fil! 

mZ 4 B (C^xT 7 Tt-- V -y hCOAN^-y ^ (C'MB LT I ^ -S » 
^ tz ^mfMBm-c'.i. -V -y ^(Dm 4^7Kb'yh-C^-5H4 ([323tDA2) 

^JZ/d;^-tl.->oo C(7)5^-— ^rnV >^ (H4) DMAC4 4 (^'-r>^^Sirr 
Ih]I?S 1 84) ;D^?)M--yy7' 1 6 8*/rLT-tb^'->^l 7 OCAy^^tL. 
1 7 O/jvZ tlSriiifsT^o C0J;9(C. /N^-y hMfrJEIS 1 6 Ois:. DMAC4 
4 ;D> i':, ^- ?7 rn -r > y' * -^it D . T- CDt^^ — ;7 r^- ^ > ;7 * ^ R A M S 0 ■ - H t ii 
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^ tl ?) ^ -y (Z il (ft iA ^ T- 1 A -S o 

T-^SD I iZ'^mL. -y hltrrSgS 1 4 2SZ>VN--y 1 6 8 MJ 1" -5 o 

D I Ett. D I ^^^^JjipWM:^^ n'^tim^X-^ s D I Sit. D I OfS 

[g?'J • J£y'J35/iS[ni!iS 1 3 2 7:^e.®D I {±. /N-y^r 1 6 8 ^^/r LT -tr b ^7 ^ 1 
7 0{zA/j^tL. -bly ^ ^ 1 7 Ot^zti^miRTio cn(Z=fcD, ASfz/A-fcfc 
^fc, RDi: tT^'-57D 0~Dn7b^F I F 0 3 4 {:: ^ ti 0 

-V y o7-& h u ^ ^ — llI&JcHi?^^ lD4^^6<7Dhb'r ^ — y 7 r 1 6 8 

cfc D . A 4 fz;r<1- J; -5 (Z, R D h LT h b ^ ^- ( H 5 o fel 2 4 B C7)||^|i;h{t;^5;» 

Ti^F I FO 3 4 {z;ii;7^n?.o 

T AG^f:/jj^fui!t?^ 1 6 2fS. R D h LTMi;j^n-§t.'?fMef3<.V«J^^;t:<St)t7) 
T A G -^E/jJc L T o 5 o A^'MlM^mx- (ifl] 1 5 ;z T ct o T A G i± 2 t: y h T- 
^D. (00). (01). (10). ( 1 1) iS. ^-y ^\ 

7 .^- S (^y Vcolii^)J) ^ikto f/iioT. f?i!;ti^(-:?12 3TJi. (11). 
(00), (10). (01) tl^-^.=t9CTAG^)-ii:^bT^o FI 

F 0 3 4 (i. C 2 f -y h (7) T A G > 3 2 t:' y CD R D Ti)^ 6 -5 3 4 f -y h 

mz. F I F0 3 A(DmiVAz^i^xm]ri>o 

FIF0 3 4«. y(P^T2 Qt^^^CDl RD^3(t. A5. A6(C,)1 

DTAG. WD A T A ^ LTiij:/?^ Oo 

F I F 0 3 4 fA]0 F I F Ot^rL^^l^iJfrrSgS 3 5 (i. r-l/iSr S^'7>:5'-{-J:0. 
FIF034(D5^-^Si(FIF077r>>f.) > VTK^o ^LT. FIF 

0 3 4 75^7;!. (T-'-^'j!&= 2 ) '.zU-otzm-^lzii. m2 2 (D A Hz?r.r ^ o <,ZY 
ULL-^T'^r < 7' (H U'K^u) (zri>o ^7i. F I F 0 3 4 /i^Ilf (7^— :$7g- = 
0 ) o rctl^ ^iZ'S. A SiZn^tXo iz E iM ? T Y * t' 7 5^ ^ yiz f -5 , F I 
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F 0 3 4-f}i7ri^>ztj:-otzZtit. FULL. YFULLlzjiK). DMAC44P*! 
CDTC^±7.m^'^n\n}S§l 9 0^';.>^'ZI7'2 0[^ODv-^>-y- 1 6 liZiRx.'h 
tlSo ^fz. F IF0 3 At^-^SlZfji^tzZtii. EMPTY{CJ:D. DMAC4 

<kiz^ BMAC 4 4(Dm(v^z'Dl^xm.mTZo 

7'^-tX'^yR^^'£.\n\^l 9 2 It. A9lZfriTJioizEMFTY-d^$\'-T'!7y^i 7' 
(LU'^/u) (ZTk^tdi: (F I F0 3 4;^)>"?;Y-e/1):l^Ci:) S^f^t^fc. A IOC 
/Tt-J:-9(zWREQ$:7'^'7^'i' yjzf So ^LT> /"^ 7 r vt> — 7 0 
WACK$-32:(tm-5h, WR E Q ^^t^T' i'^ -r rc-r^ = 

^T. ^^'Jic/nti/Bl^T-tts •2l•^.^I^'/<^)^'^■:^ri/.'l^-v^c^^l^T;i. DMA C 4 4 a^g^t)^ 
^-tzX'^iRcDmymihl^iu^MK LTi^i>o«e^T. AlO, All (c>r^rJ:^ 
(I. DM A C 4 4 7b^6^7)WR E Qi:. C P U -T > 5^ — 7 :n — x 6 0 -^i^'— h jf]*^ 
DM AC 5 4 7!3>£bOO t h e r WR E Q t <^ Ltzm<>r iz It. WR E QcD/i/i^ 
fi5:^-r5>o iiU^. A 12, A 1 31Z?T<TJ:^IZ. VVA C K6D:/JA>0 t h e r WA 
C K i: 0 -fe 7- ^7 ^ ^ 4 o C ct o . VV R E Q <!:: O t h e r WR E Q 

I E EE 1 3 9 4r-i±. SCSI ?^^-c;iiy4^ 0. flflCO y - K t!)^ ^ h t:)^ 

^fcjiii ^ -r iz mm L X ik ic ^ tiT < ^ c f^- ^ T . Z.m (DUm < 
^nx< o^'^^-y h^fSytLTRAMS 0 (z;X' V f^STi^lT o -ir'-^^'So i)*^ T'^ 
•5 c 

St. >ii'^TtSir$rS-c{3:. C P U -T > ^ - 7 :n 6 0 ^:t^*- h ffl® D M A C 5 
4^^G«7'^-tX•^;l<*/^•y7 7'V^■. — ^^1^7 0 d-i2.it MItT t, ^ 5 In] ii, Al 4 
tC/rvTJ;o(rx D M A C 4 4 cD7'^-fe;^!^;J<{i;Tr-'j^(7Digjra7t:(tf#t^ti-5o i^-^ 
X. 'j >^=J7'2 OTi^ecORD i:. Z'^' 7 t- v;f. - ^ 7 0 -ncd WD A T A h (i 
|.-J!5| L'icf'o C®fiLl]JZi: D . *^irgff^!g-c(i. R D WD A T A(D{tm^mm 
TitzffXDF 1 F 0 3 4 ^mTXl^io zcom-^. F I F 0 3 4 ii. iiLmmmcD 
fz^lz-^'m^J:uki^McDmm C/T-S L<it3 Ul'.zr^^ L < 2 SWT) ^ 
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t^^'.> h^SeaSSl 8 0 £z#Sn^ TAG^iJS'JHSJi 1 8 2 WD AT Ah j± 
{IF I FO 3 4;b^e.'±l±;^n§DTAG^^JS'JL> WDATAt^n (-n 

*V >:$7^*/f[rO£S 1 8 4li, C®^J5£^gij5(cSoOT, ^-J ^'^^^ y ^ ^ 

_ Till' >^iDiniff$ff (^{c. K u;^if§SE[niK^ 1 8 8 ii. iaiff^n7^c'\-y ^'TH 

-r ^'^^—^rf-^ y^^Z-^-^WX. WD AT Ac75|Gt iJ^c^T Kb;^-C-^-i)WA 
DR*^filE-r?)o 

i^y^mWz^t. m7L\t. WDATATi^X^-hiJii-^-y^^'Tr^-S^DTAG 

cJiog-|iij:i:e nr-tS^rJi. rti-r > ^.>i!fr0rd i 8 4 7b^ [■^■i 2 5 A(z;r<-r=t -5 (c. 

'v y ^' TT'i' > ^7 H PcD-f >^ i; ^ > h (Jii;r>^ii<5:i£irr) ^fro, -eUT^ 
X^gillRfrt l 8 8 (i. [a 2 3 COA 1 5 iZ/r>r ctoC. -T > / > K ^ti-S-- -y 

^'^■-r >5'c/,c;i:tWADR^!fei£r§o 

(^(C. VVDATA;b^^'-^T-*)2)hDTAG£ZiCo^:r-iJi£2:tLXr«it^;S. 
>:S':afriL'irrt 1 8 4 7D\ [21 2 5 B iZ^jlT ct ^ JC. — ^J' rfW > rJ' D P^i' > ^ U 
^ > h e fT o o Z <D^— rJ^rtfo^DP^s ^^'^■yh S^iBiniit'Ji 1 5 0 C J; D -y 
^'C75rf14 7 K U -y h <C«[lJ^iA^.n7t: H 4 Jcf||?yr 5= 7" K U :^ ^fi^tOHrrt 1 8 8 
m 2 3 CD A 1 6 C>j;T ct o C -T > / > h 5^ -5 ^' - -f > (C/.o IS 

r- WAD R €:;^'F.-r-oo 

WDAT A^^ S ^-T-^-SiiDTAGCAtOff.liijiii^nTitJSfrJi. 

fg.i/rEI^I 1 8 4 7:)\ [212 5 C{Z7f>TJ;o(C. -y ^'tJ'T > ^O-f > 'i 
^ > r ■EfTOo ^ LT. T K u;^?;g^tl£Dii'S 1 8 8 Ji. .51 2 3 CDA 1 7 iZ/iiT J:^ 
{I. 1' > ^ i; y< > h ^ tl i> -y ^'r^- -f > ^ l; W A D R ^ ^gl£1- 5) , 
'^-n, i5r^ir]!c;i[2I2 5 DiZ7rvr=toic. ^ -y iJ^'rt^V > ^ ii. MJf^l^i:^-:) 

^^^'-^^•-f > 57c7)S,?^{iioS{i. ■32:fI(c>;n57}=;rV7:).^fc (R F A I Lrp^T-i? 
^ f 7-) - > er^i^l^C. 121 6 CO b V 7^ -^^ 4 5 P'^CD--- y 7'^' i' > i7 ;fS:^ b v 7 ^ 



wo 00/25215 PCT/JP99/05902 

32 ~~ 

VWMt7=-9WMo:)m.9^t^t'o:)s R AM 8 0 F^isECDi^ 
..5^ (mi 6©P 1 ~P 6) CD^;t(i> CPU^>^ — 7x-7;6 0^:n-L-CCP 
U6 6 (yT-L^ry^Tm A\ m6(DL^ i^X^ 4 6 IZ^^tl^Tfi ^ > E'i'MU 

7. p izM Lx . H'i^^(DT h' [y x^m-rni-i y 9 ^si'MT ^ z tx-mm^ 
^tz. 9=-^miiW^Mc(Dmmz'j^^^n^i^j^ ((9>\^(£mi e^zinrj^o^z 
v9 ai-x'iij^i^j\]tjmimRm]<7)$amiz'^mi^^^mer. m^umi. m 
2(Dmnim')&mi\](nmi!&iz^ym$ti^m^rn iza^ m^ijit c o d efj:t:co^^ 

T y V(D'M\rimz^^.-o^ . 0\^^t\.tz'^Vl(D%(\M:OK^-^n-h-{Z)^^7 y 

rrm'd'6 1 6 0 a. fy'iJx. (3:\ r ^ V n ;^ fn^n^l ('JxlUt'jn2 (D^l^RimiixkUl ) 

1 CD^'Hi^iyili^oXii.'/) CttD M A C 4 4 7!)»b<7:'i5 2 c73^"->' ^t^'-Y > ^ ^ i2l/-,lf ■& J: 
o (cfSo I'n^. /N'y h'^BSSS 1 6 0 r-^(7)/N-^ h,!trr[n]Sfi I 4 2t)\ t c 
o d e^cii'O^N^-y h (D'ffiBln'M'.Z^M'^l^X. 'J 9 u i- x^c.xk-b^4Y-W^'\'^i-'-& 

-'S'^ofi-^ S E L 9"S= ■x:LX. -y 7 r I 6 8 ^-fr LXiz 9 9 1 7 0 

co^-9^u>9-D^i!S.i^}i^ti. 4mimR}& imi^nm KD^mimi}^) co^^^r 

y hlZitm2(Dr-'-9^^^ >9f)m^i^^n4^ J^o'iZti^. CCD^^Mi. ^--9m 

mt^mt^Vf^cD^^tsxiz . mm^iz r- 9 ^ imr ^zt ^^j^Turigfc s , eii^ . 

7=-' iy9Jlt] iZ rrilj '5 iijiM^v"— 9 'J 7 ai~X «t^>!i 5^' — ^ '.Z'M.^ 
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izm^(\^izmmLtz >o -r ^ z. t {micD^mm$Lmn]7'-9mmizii=i-^> K7= 
^tz. ■'^nmtm'(:^tm2 ABiz^^r^oiz. 'vy^'cDf^^ip.'jic. spd {j^ 

^,-'5>ii^CDm^^V!^r^tzl^(DX\:l—\^zi-Ymm . BC U^^izmit^in. 
ACK (v-;^y- K(z;SLAc7'^'y u -y > hf,1?Ej) TD^N-^jns^tiSo cne 

<73spd. BC, HCE, ACKii. m2 2(7y*} ><7 ziT 2 0\^(D^-j 

< =y-'\\h%W& 1 6 4 J: D 't.hl^Xi. ^-.y 77-1 68. Of^f/E 

^tz. 1232 2tDni7-7=-a: •;/ ^f?T]K^ 1 6 •Sfi^'^'r •> h®-^-y^'-CR C 

$:5^x-y^L. •>' KtD's-y $7'(ZX^-;i^^o ti^<:r(Z{i, H C E & 1 C" 
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